The protruding ear, also known as prominent ear, is one of the most common facial deformities affecting children. The aesthetic and psychosocial concerns surrounding an ear deformity serve as a catalyst for parents to seek correction. The social manifestations and psychological repercussions of a craniofacial abnormality can be devastating, thereby propagating the strong desire for otoplasty at an early age.
The protruding ear, also known as prominent ear, is one of the most common facial deformities affecting children. The aesthetic and psychosocial concerns surrounding an ear deformity serve as a catalyst for parents to seek correction. The social manifestations and psychological repercussions of a craniofacial abnormality can be devastating, thereby propagating the strong desire for otoplasty at an early age.
Management of protruding ear has evolved over time to include countless innovative surgical techniques (i.e., Mustardé, Furnas, and Stenstrom techniques). These methods have been continuously modified with the goal of improving aesthetic results while simultaneously minimizing the need of surgical revision. Because the purpose of protruding ear surgery is mostly aesthetic in nature, considerable attention is given toward producing reliable, stable, and satisfactory outcomes using advanced reconstructive techniques. This then proposes an intriguing theoretical question: Is protruding ear correction a cosmetic or reconstructive procedure?
In this review, we outline a systematic approach to evaluating ear prominence and planning the appropriate timing of reconstructive surgery. We discuss various surgical techniques that can be employed depending on the specific anatomical variables contributing to ear prominence. We propose that surgical intervention for protruding ear encompasses both cosmetic and reconstructive features.
Advanced reconstructive techniques frequently used in microtia repair or correction of traumatic auricular defects have now been refined and applied to cosmetic protruding ear surgery. 1 This reconstructive approach to an aesthetic pro-of the antihelix, the helical rim will flop forward, creating the appearance of a prominent ear. The conchoscaphal angle, which is normally less than 90 degrees, increases due to an inadequately folded antihelix and contributes to the lateral projection of the ear (►Fig. 2).
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The auricle normally projects no more than 2 cm from the mastoid process, forming an auriculocephalic angle of less than 25 degrees. The distance between the helix and mastoid is typically 10 to 12 mm in the upper third, 16 to 18 mm in the middle third, and 20 to 22 mm in the lower third of the ear. 4 When comparing both ears, the helix-to-mastoid distance at any point is usually within 3 mm.
4
Ear position on the scalp is just as important aesthetically as three-dimensional structure and projection. The Frankfort horizontal plane is a useful axis to gauge spatial relationships between the ear, eyebrow, eyes, and nose. 5 The Frankfort horizontal plane passes through the inferior orbital rim and intersects at the top of the tragus. 5 Superiorly, the upper border of the helical rim falls along the horizontal plane extending from the lateral brow and parallel to the Frankfort line. Inferiorly, the lobule of the ear is at the same horizontal level as the nasal tip. Along the vertical axis, the auricle is deviated 15 to 30 degrees posterolaterally; 3 this slope creates the normal, slightly rotated appearance of the ear upon the lateral view of the head. When the above auricular proportions surpass normal limits, the ear appears aesthetically large and prominent. Although this is easily noticeable in unilateral conditions due to asymmetry, bilateral protruding ears are clinically perceptible if they significantly deviate from average dimensions. A thorough understanding of auricular anatomy and spatial relationships aids in proper evaluation and surgical management of the protruding ear, as described below.
Epidemiology and Contributing Factors
Protruding ear is the most common congenital auricular deformity and typically occurs bilaterally.
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deficit. 6 The specific etiology of this auricular malformation is unknown, and only a few cases are associated with distinct congenital or genetic diseases, such as Fragile X syndrome.
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Furthermore, hypoxia or radiation exposure during pregnancy may aberrantly affect embryogenesis of the second branchial arch, leading to auricular malformations; however, this pathophysiologic mechanism has not been definitively linked to protruding ear deformities. Weerda 8 proposed a classification method that broadly defined the spectrum of auricular dysplasia. In grade I auricular deformities, the majority of basic ear architecture is intact. Grade II describes both skin and cartilage defects, such as severe cup ear deformities and microtia. Grade III includes unrecognizable normal auricular architecture like with anotia, requiring total ear reconstruction for correction. Most cases of protruding ear and macrotia fall within the grade I group and do not require additional skin or cartilage for reconstruction.
8,9
The two most common anatomical abnormalities contributing to ear prominence are an underdeveloped antihelical fold and increased conchal bowl depth.
1,3 An inadequately curved antihelix prevents the normal posterior folding of the helical-scaphal unit; the conchoscaphal angle becomes more obtuse, which lengthens the distance from the helical rim to the scalp. 1, 3 The ear in effect gains prominence as the auriculocephalic angle increases. In addition, conchal excess deepens the conchal bowl and displaces the helical rim laterally. The auricle no longer sits near the scalp and protrudes out due to the decreased acuity of the auriculocephalic angle.
1,3
In general, a poorly defined antihelical fold leads to prominence of the upper and middle thirds of the ear. A deep concha brings forward primarily the middle third of the auricle. Less commonly, a prominent lobule causes protrusion of the lower third of the ear. These irregularities may cause protrusion in isolation, but more frequently occur together, amplifying the overall prominence of the ear (►Fig. 3).
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Other exacerbating anomalies and variations in auricular development are associated with ear prominence, including underdeveloped helical curling, macrotia, Stahl's ear, and Darwin's tubercle. 4, 6 Cup ear is an advanced form of protruding ear involving auricular constriction, stiff cartilage, and an incomplete opening of the ear canal.
6,10
Psychological Morbidity
An obvious aesthetic deformity, such as a prominent ear, has profound psychological impacts, especially in school-age children, when they become aware of their appearance and may feel ostracized as a result of being labeled as "different." 11 These difficulties with social integration can result in behavioral problems and poor school performance. Often, the psychological stress load of an auricular deformity serves as a catalyst for parents to seek surgical correction. 12 Although it is natural to assume that immediate intervention decreases the risk of psychological morbidity, corrective surgery at too early an age can result in poor aesthetic outcomes. This resurfaces psychoemotional expressions of deficiency and may plague the child with feelings of inadequacy and low self-appreciation lasting a lifetime. 11 Despite the psychological burden associated with a craniofacial deformity, surgeons must not feel pressured to perform correction until the optimal age is reached, as discussed below.
Timing of Surgical Intervention
Protruding ear usually manifests at an early age. However, the appropriate time for corrective surgery should balance auricular growth, cartilage pliability, psychological burden secondary to the auricular deformity, and patient maturity level. 3 In the golden window between ages 4 and 6, these elements align, thereby allowing optimal execution of reconstructive techniques to improve the cosmesis of the ear.
helical root from the scalp, gradually increases from 16 degrees at age 1 to 22 degrees by age 10, plateauing at this angle. found a 1.8% recurrence rate 10 years following repair when the correction was performed in patients younger than 6 years, compared with a 30% relapse rate in patients who underwent correction after the age of 6.
Cartilage Pliability
Cartilage pliability contributes to higher success rates of prominent ear correction in patients younger than 6 years old. With increasing age, auricular cartilage becomes less malleable and more calcified, proving to be harder to manipulate in reconstructive procedures.
1,3

Psychological Burden
Studies have shown that prior to age 5, it is rare for children to experience peer ridicule or develop significant psychological anguish from ear prominence. 11, 12 Delaying surgical intervention to some point between 4 and 6 years does not overwhelmingly contribute to psychological morbidity later in life. 12 Within this golden age window, surgeons can achieve optimal aesthetic outcomes without compromising the critical psychosocial development of children. In fact, almost all patients undergoing prominent ear correction at this age report enhanced self-confidence and well-being postoperatively, leading to better socialization and school performance.
12,16
Patient Maturity Level
Because functional hearing deficits are not associated with ear prominence, parents should opt to delay intervention until the child is mature enough to engage in his or her own postoperative care. This allows optimal adherence with postoperative instructions and restrictions and enables children to actively participate in decisions for corrective surgery. There is no maximum age when otoplasty must be performed, so patients can wait until adulthood for surgical correction if they desire.
Preoperative Evaluation
Ear size falls along a broad spectrum of variation between individuals, making it difficult to define normalcy. Although absolute parameters of external ear dimensions are good quantitative measures, ear prominence should always be examined in the overall context of the individual's facial structure. Slight deviations from normalcy can be considered abnormal ear projection, but may not be viewed as such by the patient or family. For this reason, special attention should be taken to understand how the protruding ear appears in relation to overall facial architecture. Aesthetic judgment is typically used in practice when initially examining protruding ears, while objective measurements of auricular dimensions and projection are recorded when planning the specific reconstructive approach. It is in the surgeon's best interest to systematically evaluate protruding ears. An objective algorithm to measure auricular dimensions is necessary to avoid missing any deviation from normal parameters. With accurate preoperative measurements, the surgeon can minimize dissatisfaction due to asymmetry or size distortion following corrective surgery.
Numerous anatomical variables are used to evaluate ear architecture (►Table 1), being ear size, position, projection, rotation, contour, and symmetry the most important for surgical planning.
17,18 Auricular height and width determine ear size. Ear position on the scalp is measured along two horizontal distances: the first between the superior border of the helical rim and the lateral brow, and the second between the inferior border of the lobule and nasal columellar base. 4 A three-dimensional analysis of ear projection is particularly important to determine the degree of ear prominence. The auriculocephalic angle and helix-to-mastoid distance along the entirety of the auricular rim are the most commonly used parameters for ear projection. Special attention must be given to examining the contour of the antihelix and conchal Protruding 
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It is important to assess for other exacerbating anomalies and correctable auricular defects, such as macrotia, constricted ears, conchal crus (abnormal transverse fold in the conchal cartilage), Stahl's ear, or Darwin's tubercle. 4, 6 By including this assessment, the surgeon can potentially address these abnormalities simultaneously with protruding ear correction to maximize aesthetic outcomes. No specific preoperative imaging or consultations are required in children with normal acoustic function. Standard preoperative photographs are taken from anterior, posterior, and lateral views.
The psychological impact of ear prominence is an important facet of preoperative evaluation. When discussing the implications and management of ear deformities with the patient and family, the surgeon must portray compassion and empathy. Most importantly, the surgeon should ascertain how much insight the child has regarding his or her ear deformity and discuss their expectations. This can shed light on how ear prominence has influenced the child's selfconfidence and social interactions. 11 Bradbury et al 16 highly
recommend psychological evaluation of any child with severe social isolation or psychological anguish prior to surgery. If the child is mature enough, the surgeon should also interview the child regarding his or her thoughts on a corrective operation. This engages children in the decisionmaking process and enables them to feel as though they are taking active measures toward uplifting their selfconfidence.
16
Goals of Surgery
The surgeon should strive to leave the ear with an "unoperated" appearance with soft, natural contours. The setback should be harmonious-that is, each portion should appear in an appropriate position relative to the rest of the ear.
19
McDowel 20 published more specific goals of otoplasty to consider:
1. Correct protrusion of the upper third of the ear; protrusion of the middle or lower third is acceptable as long as the upper third is completely corrected, but the reverse is not true. 2. From the front view, the helix of both ears should extend beyond the antihelix, at least to the mid ear. 3. The helix should have a smooth and regular line throughout. 4. The postauricular sulcus should not be markedly decreased or distorted. 5. The ear should not be placed too closely to the head, especially in boys; the posterior measurement from the outer edge of the helix to the skin of the mastoidal region should be 10 to 12 mm in the upper third, 16 to 18 mm in the middle third, and 20 to 22 mm in the lower third. 6. The positions of the two ears (i.e., the distances from the lateral borders to the head) should match fairly closely to within 3 mm at any point.
The patient should be examined from three views (front, side, and back) prior to closing the skin incisions. Notably, in the posterior view, the helical rim should be a straight line; iatrogenic helical deformities, such has a "C" or a "hockey stick" shape, should be corrected. Sharp, unnatural contours, overcorrection, and obliteration of the normal sulcus are unacceptable results. 19 Overall, surgeons can take advantage of advanced reconstructive methods to strive for a harmonious setback of the protruding ear without compromising the shape, contour, or overall architecture of the auricle.
Management Options
The protruding ear can be managed through a multitude of approaches, both surgical and nonsurgical. Molding techniques are frequently successful in infants with protruding or deformed ears. The pliability and moldability of neonatal cartilage are due to circulating maternal estrogens. 21 Laser-assisted cartilage remodeling (LACR) is based on the temperature-dependent characteristics of cartilage. Cartilage biomechanics are temperature-dependent, and temperatures between 50 and 70°C induce stress relaxation leading to gross morphological changes. The ideal wavelength for cartilage reshaping is 1540 nm because the penetration depth matches the thickness of cartilage, thereby allowing for homogenous heat generation. 22 A systematic review of seven clinical series 22 utilizing LACR to correct a prominent ear revealed a similar degree of correction when compared with conventional techniques. The authors claim that LACR provides a smoother, more natural curvature than conventional techniques, but without the incisions and subsequent scarring. In the two studies that patient satisfaction scores were recorded, many patients were pleased or satisfied with the result; the average satisfaction ratings were 8.6/ 10 and 16.8/20 (10-point scale for each ear). All patients surveyed would undergo the operation again. Skins burns and dermatitis were the most commonly encountered complications. Surgery continues to be the main therapy to correct the protruding ear.
Surgical Technique Overview
There are two key principles to the correction of the prominent ear: recreation of the antihelical fold and normalization of the concha size and position. The auricle is often approached through an incision in the retroauricular sulcus, 10 but an anterior approach is also possible.
Antihelical Fold Manipulation
Correction of the ear's upper third is mainly accomplished by recreating the antihelical fold. Many techniques have been described and can be subdivided by the means of cartilage manipulation: molding, breaking, and/or scoring techniques. anterior scoring, based upon Gibson's principle that cartilage tends to bowstring in the direction opposite of its injured surface to create the desired concavity or convexity.
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The degree of cartilage warping can be adjusted by the extent of the abrasion.
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These techniques may be used alone or in combination, but benefits and drawbacks accompany each. Cartilage breaking and scoring techniques may have the advantage of a lower recurrence of deformity, but cartilage scoring is difficult to control, and may result in sharp edges or an overdone appearance.
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Skin excision has also been described in various techniques, but some 10 believe it is unnecessary as it does not contribute to the correction and may result in hypertrophic scarring. Protruding
Conchal Deformity Management
Several methods have been used to address conchal deformity, including suturing, conchal excision, and scoring. Conchomastoid sutures can be placed to address conchal excess and prominence of the superior two-thirds of the ear. Conchomastoid suturing alone is rarely adequate to achieve an optimal outcome (►Fig. 5).
Like many of the otoplasty techniques, the Furnas approach has undergone multiple modifications. TaboadaSuarez et al 9 investigated the efficacy of knotless, bidirectional, barbed absorbable sutures (BBAS) compared with nonabsorbable sutures in the correction of Weerda grade I protruding ears. In the BBAS group, there was significantly less pain, the operation was faster, and there were no reoperations despite no use of a headband postoperatively. Conchal excision is necessary if there is excess conchal depth. 19 It is performed at the junction of the posterior wall and floor of the concha 19 and can be accomplished through either an anterior or a posterior approach. Skin excision in addition to cartilage excision is usually done through an anterior approach, while cartilage only excision is often performed through a posterior approach. There is no proven advantage to either approach.
1
Additionally, the conchal defect can be managed with cartilage scoring applying Gibson's principle. The anterior surface of the concha is scored to induce posterior warping of the conchal wall. This converts the prominent conchal wall into a scaphal surface.
Lobule
The aforementioned techniques do not address lobule positioning and in fact, may amplify lobule protuberance. 10 The lobule should be assessed and addressed as the final step of the otoplasty. 31 The goal is for the helical rim and the ear lobule to align in a straight line, being careful to avoid over-or undercorrection resulting in "telephone" or "reverse telephone" deformity. The approach of Gosain 31 hinges upon identifying the point of control-the point closest to the retrolobular sulcus that repositions the entire lobule without significantly distorting it. A perpendicular incision is made on the medial side of the lobule from the point of control to the postauricular skin incision, and two triangular areas of excess skin on either side of the point of control are excised. The suture is passed through the point of control, fastened to the mastoid fascia, and tightened until the lobule is adequately controlled. Wood-Smith uses a modified fishtail excision to correct the protruding lobule, 1 whereas Spira et al 32 make a wedge excision and produce the desired degree of correction with a deep dermis to scalp periosteum suture.
Endoscopic Otoplasty
Endoscopic-assisted otoplasty was developed as a minimally invasive alternative to traditional, open approach otoplasty techniques. In Graham and Gault's 33 technique, the skin excision is transposed from the postauricular region to the temporal scalp. The postauricular cartilage is accessed through this temporal scalp incision and weakened by abrasion. Nonabsorbable sutures are inserted, via postauricular stab incisions, between the scaphal cartilage and the mastoid fascia to create a new antihelical fold, resulting in good outcomes with no recurrence. 33 There is avoidance of skin excision and excessive dissection of the cartilage; hypertrophic scarring or keloid formation is less common due to the position of the incision from the postauricular region to the temporal scalp.
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Incisionless Otoplasty
Incisionless otoplasty adds another minimally invasive technique to the surgeon's armamentarium, with an easy recovery and no need for long-term dressings. 34 Acute complications arise within hours to days of surgery. A postoperative hematoma is one of the most feared complications. It commonly presents as an acute onset of severe, persistent, unilateral, or asymmetric pain. 1, 36 Chondritis is a surgical emergency, frequently resulting from infection, and may lead to cartilage necrosis with eventual auricular deformity.
1,3
Residual deformity is the most common late sequelae and is usually apparent by 6 months postoperatively.
1 Suture complications are also very common. 19, 36 Braided, polyfilament sutures are more reactive and thus more likely to lead to infection or granuloma formation. Monofilament sutures are more prone to skin erosion, bowstring appearance beneath the skin, and slippage resulting in malpositioning.
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Because otoplasty for the prominent ear is primarily judged by aesthetic goals, loss of correction and patient satisfaction are important long-term sequelae. Loss of correction occurs in approximately 6.5 to 12% of cases and is primarily determined by the category of technique performed. 36 Cartilagemolding techniques have higher rates of loss of correction when compared with cartilage breaking or cartilage scoring techniques, and skin only excision (not described here) results in the highest rates.
Conclusion
Protruding ears may not harbor true functional deficits, but the cosmetic and psychological impacts can be profound, especially in the pediatric population. A strong grasp of auricular anatomy is needed when evaluating the deformity so that the best, individualized surgical approach can be planned. Generally, the golden rule for treating ear prominence is to fit the ear to the face for a more natural appearance. To achieve this goal, complex reconstruction of auricular skin and cartilage is performed to harmoniously setback the ear without distorting shape, contour, or architecture. By implementing reconstructive methods, the surgeon can optimize aesthetic outcomes with minimal evidence of surgical intervention. For this reason, both cosmetic and reconstructive perspectives to managing protruding ears are recommended.
